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Abstract: In 1998, the Bangladesh government began painting wells that exceeded the 
Bangladeshi standard of 50 parts per billion (ppb) arsenic red and wells that were below 
this standard green. This “bright lines” format (safe/unsafe) neglects to convey to 
households the continuous relationship between arsenic exposure and health risks. This 
can have serious health implications as the benefit of moving from a well with 400 ppb to 
a well with 60 ppb (both of which are “unsafe”) is much greater than moving from 60 
ppb to 40 ppb (unsafe to safe)—but the bright lines format encourages the latter switch 
rather than the former.  We conducted a randomized experiment in the Araihazar region 
in Bangladesh to test whether presenting households with information on the continuous 
nature of arsenic and encouraging them to switch to wells with lower arsenic levels 
would increase well switching and decrease arsenic exposure. We find that households 
that received the continuous risk communication message were more likely to switch than 
control households when arsenic was in the moderately unsafe range (50-122 ppb) and 
less likely to switch water sources relative to control households for higher levels of 
arsenic.  Households receiving the continuous risk message were less concerned about 
the health risks from arsenic contamination of their well and were less likely to recall the 
exact level of arsenic in their well. These results are consistent with a decision-making 
model in which households prefer clear decision-guidance (bright lines).  In this case, 
providing “better” or more complex risk information may actually inhibit health-
improving behavioral changes at least among well users with very high levels of arsenic 
over the short-term. 
 
                                                        
      
 
Bright Lines, Risk Beliefs, and Risk Avoidance: 
Evidence from a Randomized Intervention in Bangladesh 
 
1.  Introduction  
  During  the  1970s,  the  Bangladesh  government  together  with  UNICEF,  began 
encouraging  Bangladeshis  to  switch  from  surface  water  sources  of  drinking  water  to 
shallow  tube  wells  to  reduce  health  effects  from  bacterial  contamination  of  surface 
water—contamination that was associated with high rates of infant and child mortality 
(World  Development  Report,  2000/2001).    Unfortunately,  ground  water  in  much  of 
Bangladesh contains very high levels of naturally occurring arsenic.  The switch to tube 
wells has exposed millions of Bangladeshis to highly toxic levels of arsenic and has been 
dubbed ‘the largest case of mass poisoning in history’ (Smith et al 2000).  Long-term 
exposure to arsenic in drinking water can cause serious health problems, including skin 
lesions, bladder and kidney cancer, with a latency period of 5 to 15 years for early health 
effects and 20 years or more for cancers.
1 
  International  aid  agencies  and  the  national  government  are  actively  seeking 
methods to reduce exposure to arsenic in drinking water.  While solutions such as piped 
drinking water and filters may be feasible for some parts of the country in the longer 
term,  in  the  short-term  significant  reductions  in  exposure  can  occur  through  well-
switching.  The reason that well-switching is a promising short-term policy is that arsenic 
has  a  fairly  unusual  feature  among  natural  groundwater  contaminants  in  that  arsenic 
levels can vary substantially over a small spatial area.  A well with very elevated levels of 
arsenic may not be very far from a well that has low levels of arsenic.  
In 1998, the World Bank and the Bangladeshi government began a widespread 
program  of  testing  and  labeling  tube  wells  called  the  Bangladesh  Arsenic  Mitigation 
Water Supply Project (BAMWSP).  The tube wells were tested on site by field workers 
supervised  by  the  Bangladesh  Rural  Advancement  Committee  (BRAC)  using  arsenic 
field test kits and were offered free of charge. Wells with arsenic levels in excess of the 
                                                        
1 An adequate survey of the medical literature is beyond the scope of this paper but an interested reader 
may start, for instance, from the references in Chen et al. (2007).      
Bangladesh  health  standard  for  arsenic  of  50  parts  per  billion  (ppb)
2  were  labeled 
“unsafe” and painted red, while those with arsenic levels below 50 ppb were labeled 
“safe” and painted green. By 2005, about 5 million tube wells had been tested free of cost 
under  the  program.  Overall,  it  was  estimated  that  about  one-third  of  the  wells  were 
contaminated,  therefore  about  35  million  people  were  thought  to  be  consuming 
groundwater  containing  arsenic  at  concentrations  greater  than  50  ppb  and  about  57 
million people to be consuming groundwater containing arsenic at concentrations greater 
than 10 ppb (Report No. 31303, Volume I Policy Report, World Bank, 2005). At the 
same  time  as  wells  were  being  tested,  BAMWSP  began  a  television  campaign  that 
explained  the  health  effects  of  drinking  arsenic-contaminated  water  and  advocated 
switching to “safe” green wells for drinking water.
3   The BAMWSP project officially 
ended in 2006. 
Previous research in Bangladesh suggests that providing households with binary 
(safe/unsafe)  information  on  arsenic  status  of  tube  wells  encourages  widespread 
switching  from  unsafe  to  safe  wells.  In  Araihazar  district,  Bangladesh  (in  locations 
proximate to our study areas), Madajewicz et al. (2007) found that, after controlling for 
confounding factors, households informed of the unsafe concentration of arsenic in their 
well water were 37 percent more likely to switch to a different source of drinking water 
within one year than others whose water was tested as safe. Using data from a subsequent 
information dissemination in the same areas, Opar et al. (2007) documented a 50 percent 
increase  in  the  likelihood  of  switching  water  sources  associated  with  the  delivery  of 
information  about  unsafe  arsenic  levels.  Chen  et  al.  (2007)  found  significant  health 
improvements  among  individuals  who  switched  to  safer  sources  in  these  areas.  Such 
large effects of information on behavior may have been facilitated by the fact that the 
area  has  been  the  subject  of  an  intense  interdisciplinary  study  program  led  by  the 
Columbia  University  Superfund  Basic  Research  Program  since  2000.  However,  in 
neighboring areas not yet covered by the Superfund study Schoenfeld (2005) documented 
a still remarkable 26 percent increase in the likelihood of switching to a different water 
source  following  the  delivery  of  test  results  for  unsafe  wells.    Balasubramanya  et  al 
                                                        
2 50 ppb is the national standard for arsenic in Bangladesh, as opposed to the  EPA and WHO standards of 
10 ppb. 
3 Somewhat surprisingly TV ownership is extremely high even in rural parts of Bangladesh.      
(2009) find that  that previously documented switching behavior in Araihazar is persistent 
over time, with few households moving back to unsafe wells.   
Despite high levels of switching, there remain significant environmental health 
concerns.  In particular, arsenic does not have a widely accepted level of safe exposure in 
drinking water.  The Bangladeshi standard is 50 parts per billion (ppb).  However, the 
World Health Organization, and governmental organizations such as the United States 
Environmental Protection Agency have set a standard for arsenic in drinking water at 10 
ppb.  In any case, it is widely acknowledged that no known level of arsenic exposure is 
completely safe and that health benefits can result from any decrease in arsenic exposure. 
Also, decreased arsenic exposure from 400 ppb to 200 ppb likely yields significantly 
greater reduction in risk than reducing exposure from 60 ppb to 30 ppb.  However, the 
binary nature of risk presentation by BAMWSP encourages the second switch but not the 
first.  A related concern is that households whose baseline well tests positive for arsenic 
at 49 ppb have no incentive to move to a nearby well that has 1 ppb arsenic, despite the 
potentially significant health benefits associated with that switch. 
This paper examines the effects of a randomized intervention in the Araihazar 
region  of  Bangladesh that  was  designed  to  test  whether  switching  behavior  could  be 
increased  by  informing  households  of  the  continuous  nature  of  arsenic  risk.    The 
intervention was designed to convey to households the importance of “looking at the 
number” and seeking sources of drinking water with lower levels of arsenic regardless of 
whether the baseline level was above or below 50 ppb.  In addition to examining the 
effect of continuous risk communication mode on switching decisions, we also examine 
the  impact  on  health  risk  perceptions  and  knowledge  of  arsenic  levels.  We  find  that 
households that received the continuous risk communication message were more likely to 
switch than control households when arsenic was in the moderately unsafe range (50-122 
ppb) and less likely to switch water sources relative to control households for higher 
levels of arsenic.  Households receiving the continuous risk message were less concerned 
about the health risks from arsenic contamination of their well and were less likely to 
recall the exact level of arsenic in their well. These results are somewhat unexpected, but 
are consistent with a decision-making model in which households prefer clear decision-
guidance (bright lines).  In this case, providing better or more complex risk information     
may actually inhibit health-improving behavioral changes at least among well users with 
very high levels of arsenic. 
This paper contributes to a growing literature on the potential role of information 
as a policy tool to improve health in developing countries. In a series of randomized 
controlled trials (RCTs) in Kenya, Tanzania and Trinidad, Coates et al. (2000) show that 
voluntary  counseling  and  testing  reduced  self-reported  at-risk  sexual  behavior 
significantly more than the provision of health information alone. Jensen (2007) use data 
from the Dominican Republic to show that information about previously underestimated 
returns  to  education  reduced  drop-out  rates  among  better-off  students.  Using 
experimental data from Delhi, India, Jalan and Somanathan (2008) find that households 
informed of the unsafe levels of fecal bacteria in their drinking water show an increased 
demand for clean water relative to a control group. Thornton (2008) uses data from an 
RCT  in  rural  Malawi,  and  finds  that  awareness  about  HIV-positive  status  increased 
threefold  the  likelihood  of  purchasing  condoms  among  sexually  active  individuals, 
although the number of condoms purchases remains very small. In a study carried out in 
western Kenya, Goldstein et al. (2008) estimate that learning one’s HIV status has a 
marked impact on women’s health-seeking behavior and investment decisions. In an RCT 
in Kenya, Dupas (2009) finds that girls exposed to information on the age profile of male 
HIV prevalence led to sizeable changes in self-reported sexual behavior and to a 28% 
decrease in pregnancies, while no such impact was associated to standard abstinence-only 
HIV education curriculum.   
Our  paper  also  contributes  to  a  growing  literature  which  studies  behavior  in 
developing countries using directly elicited information on respondents’ beliefs about 
future outcomes.
4 Subjective probabilities have been elicited to study topics as different 
as HIV risk in Malawi (Delavande and Kohler 2007), weather forecasts and their relation 
to livestock and crop planting decisions in India (Luseno et al. 2003, Gin´e et al. 2007, 
Lybbert et al. 2007) and the choice to purchase bednets or to impregnate them with 
insecticide (Mahajan et al. 2008, Tarozzi et al. 2009).
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  See Manski (2004) for a recent survey of studies using subjective beliefs and expectations data in 
developed countries, in particular the United States. 
 
  See Delavande et al. (2009) for a recent survey.     
Finally  our  paper  contributes  to  the  literature  that  assesses  differences  in 
responses to risk information based on how that risk information is presented (Smith et al 
1995;  Smith  and  Desvousges  1990).    For  many  risks,  a  point-estimate  or  bright-line 
standard fails to convey important information on the nature of the risk (Thompson 2002; 
Ohanian et al. 1997; Bloom et al. 1993).  However, bright-lines, standards, or clear action 
guidelines have often been shown to be more successful at motivating households to take 
action (Bier 2001; Patt and Zeckhauser 2000; Lipkus and Hollands 1999; Ritov et al 
1993; Smith et al 1990). 
The paper proceeds as follows: Section 2 describes the data and the randomized 
intervention.  Section 3 describes the methods of analysis.  The results can be found in 
Section 4 and the final section offers our conclusions and discussion. 
2.  Description of Data and Randomized Intervention 
2.1. Description of the Survey Data and Sample 
The  intervention  we  conducted  took  place  in  the  100-km
2  area  of  Araihazar 
Upazila located approximately 30 km from the capital city of Dhaka.  This region has 
experienced  several  rounds  of  arsenic  testing.    First,  in  2003,  BAMWSP  conducted 
arsenic tests as described in the introduction and painted wells red or green based on 
arsenic content.  Further, the Columbia University Superfund Basic Research Program 
has had an active interdisciplinary research program in this area since 2000.  Schoenfeld 
(2005) studied 75 villages in Arahaizar that had not been part of the intensive public 
health study initiated by Columbia University in order to test whether switching rates 
differed  substantially  in  villages  without  a  prolonged  presence  by  the  Columbia 
University Superfund team. While collecting the data on switching behavior analyzed in 
Schoenfeld  (2005),  ﬁeld  workers  drew  water  samples  from  any  new  or  previously 
untested well identified in the study villages. This led to water samples from 533 wells in 
48 villages.
6 
                                                                                                                                                                     
 
6 At the time of sampling, a small metal plate was put up on each tube-well, which had a unique number 
embossed on it. These metal plates served as identification plates and the numbers were used to identify 
tube-wells together with geographical coordinates and records of the tube-well owners' names.  The unique 
identification number and the geographical coordinates were used to verify whether the tube-well that was 
sampled was the same tube-well for which results were being distributed. This step was crucial because 
tube-well owners often use pipes and hand-pumps from their old wells to dig a new well without removing 
the identification plates.  Relying only on the identification numbers to identify the wells might have been     
The data used in this paper were collected in two separate household surveys 
carried out in 2008 in all but three of the 48 villages. Two villages were excluded because 
they hosted survey pilots, while another was not visited because it only included a single 
tested well. The baseline survey was completed between February and April 2008, at 
which time we also attempted the delivery of the 507 test results in the remaining 45 
villages. We refer to this survery as the Wave I survey.  Wells were identiﬁed based on 
information on the owner’s name as well as on global positioning system (GPS) data. 
Interviews were then completed with the household who owned the well and also with 
another household who used the same well, if present. In all cases, the interview was 
attempted with a female adult respondent, if possible with the wife of the household head. 
The  largest  section  of  the  questionnaire  was  conducted  after  the  delivery  of  the  test 
results, but information on household members and part of the assessment of health risk 
perceptions (see below) were recorded before the provision.   
In November 2008, we completed a second survey to assess household response 
to the information on arsenic that was presented in the spring. We refer to this second 
survey as to the “follow-up” or Wave II.  We attempted to conduct the Wave II survey 
with the same respondent who had completed the interview in Wave I.  Most of the 
attrition between Waves I and II was due to seasonal migration. 
The remainder of this study uses data from 652 households for analyses involving 
only Wave I data and a balanced panel of 519 of the 652 households that also completed 
the Wave II survey.  To be included in the study the respondent needed to be using a well 
that had not been moved from the original tested location, the respondent had to be using 
the tested well as a source of drinking water when we administered the baseline survey in 
February-April 2008, and the respondent had to be available to answer the follow-up 
survey, completed in November 2008.  
Of the initial sample of 533 tube-wells, we were able to find 434 tube-wells in 
their original location. One of our strata had only one village, and in all our analyses, the 
households from this stratum (village) are dropped, in order to allow us to adjust standard 
errors for stratification, as well as clustering. This causes the sample size to drop from 
                                                                                                                                                                     
misleading, because the arsenic results are relevant only for the well at the location from where the water 
was sampled and the results were only delivered in case of concordance.  
     
434 wells to 426 wells.  We surveyed 652 households using those 426 wells in Wave I.  
Of the 652 households that received well test results, 581 were using the tested tube-wells 
as their primary drinking-water source at the time of our Wave I survey. The Wave II 
survey was completed for 519 households of those 581 households.  Our final panel 
sample then consists of 519 households using 368 tube-wells.
7 
Table  1  reports  selected  summary  statistics  measured  at  baseline  for  the  652 
households  that  comprise  the  Wave  I  sample.  Overall,  households  in  the  sample  are 
relatively large (5.5 members on average), with low education and relatively low income 
and expenditure. Only 41 percent of household heads are literate and 22 percent have 
achieved at least a secondary school diploma, although enrolment rates among 6 to 14-
year old is relatively high, at 77 percent.  Most households (75%) make regular use of a 
sanitary latrine and 13 percent live in a “pukka” (good quality) dwelling. For perspective, 
the mean total monthly household expenditure corresponds to approximately 270 USD, 
using a purchasing power parity exchange rate of 22.64 Bangladesh Takas (BDTs) per 
USD.
8  
The  respondent  from  the  owner  household  was  asked  to  name  any  other 
households who used the same tube well. Households were then recorded in the order 
mentioned by the respondent. The enumerator approached the households in the order 
listed  and  interviewed  the  ﬁrst  available.  Income  and  expenditure  data  are  measured 
using  simple,  one-shot  questions,  so  these  estimates  are  likely  to  be  measured  with 
considerable error.  
On average, we estimate that individuals of age between 6 and 70 lost 19 days of  
school or work over the previous year. However, in less than four percent of households 
(and for 1.2 percent of individuals) do we find anyone reporting any symptoms of arsenic 
poisoning.  In  almost  all  cases,  such  symptoms  consist  of  skin  lesions.  This  result  is 
interesting, because the widespread awareness about the arsenic problem that we will 
                                                        
  Whenever there is sample attrition, one is naturally concerned about whether this attrition results in 
sample selection bias.  We can examine differences between our sample and each set of households that 
was excluded from our sample.  Results of these tests of sample representativeness can be found in 
Appendix I. While we do find a some differences, particularly in the arsenic level of households that that 
stopped using the tested well, in general, the 519 households that compose our sample seem reasonably 
representative of households in the original sampling frame.  
  Using the 2005 ICP World Bank PPP exchange rates (World Bank 2008. See in particular page 23 in 
http://siteresources.worldbank.org/ICPINT/Resources/icp- final- tables.pdf).     
document in this paper apparently coexists with very low levels of actual visible arsenic-
related disease.  
The mean level of arsenic is 122 ppb, more than twice as large as the threshold used 
by the Government of Bangladesh to identify “unsafe wells”. There is also considerable 
variation within the sample, as shown by the standard deviation equal to 166. While the 
high mean is partly driven by some wells with very high levels of arsenic, the median is 
very high as well (80 ppb) and 62 percent of the tested wells had unsafe levels of arsenic. 
Consistent with the commonly found haphazard geographic distribution of arsenic (Van 
Geen  et  al.  2003,  Chen  et  al.  2007),  we  find  remarkable  heterogeneity  in  arsenic 
contamination even within villages. When we estimate a regression of the arsenic content 
on village dummies, the R
2 is only 0.24. The heterogeneity is also evident in Figure 2, 
which  maps  the  study  area  and  show  the  location  of  safe  and  unsafe  wells  over  the 
territory.  Dots in green depict wells that have arsenic concentrations of less than 50 ppb. 
Dots in red depict wells that have arsenic concentrations greater than 50 ppb. Every 
village has at least one green and at least one red well. 
We have GIS coordinates for all wells used in this study and all wells tested by 
BAMWSP in 2003.  For all of these wells we also know whether the arsenic content was 
above or below the national standard (50 ppb) which allows us to calculate the distance to 
the  nearest  known  safe  well  from  each  well  in  our  sample.
9,10  The  specific  arsenic 
content  of  the  well  is  only  known  for  the  subset  of  wells  whose  tests  results  were 
delivered in April 2008. For each well we can therefore calculate the distance to the 
nearest well that is known to be safer.  Even though we do not have the complete set of 
arsenic levels for all wells in the village, the information in our data set should coincide 
with the information used by respondents in deciding where to fetch water, because the 
actual  arsenic  content  of  the  BAMWSP  tested  wells  is  known  neither  to  us  nor  to 
households in the study area. All distances are measured as-the-crow-flies in meters. 
 
                                                        
  Wells that are safe are given a distance of zero. 
   There have been new wells dug since 2005 and some of those wells may have been tested by private 
companies.  Private testing is not widespread, however, and all government and university testing in this 
area ended in 2005.  So it is possible that there may be a few tested wells that are not in our sample, but we 
do not expect there to be many and hence, the closest safe well that is know to us is very likely to be the 
closest safe well that is known to the household.      
2.2. Description of the Randomized Intervention 
We conducted a randomized intervention on risk communication as part of the 
effort to disseminate the results for the 426 wells in our Wave I sample. Our intervention 
focuses on communicating information on the health risks from arsenic in drinking water 
to users of these wells.  We randomly assigned villages to receive one of two different 
messages regarding arsenic in their drinking water. We chose to randomize at the village 
level in order to minimize information spillovers among households in the same village 
that  received  different  messages.    Villages  were  stratified  by  union  and  randomly 
assigned to treatment or control within strata.
11   
All wells were labeled with the same tin plate.  Figure 1 provides a picture of the 
test result plates.  As you can see, the largest component of the plate contains binary 
pictorial information on whether the well is suitable for drinking.  Wells with arsenic 
below 50 ppb have a picture of a drinking water cup and wells with arsenic above 50 ppb 
have the same picture with an X.  The plate also contains the information on the level of 
arsenic present in the water tested from that well. 
The  intervention  concerned  how  the  results  were  orally  communicated  to 
households.  Households in the “control” villages received a binary message similar to 
the message that has been used by the Government of Bangladesh and researchers from 
the  Columbia  University  team.    Households  in  the  “treatment”  villages  received  a 
message that emphasizes that if they have a choice between two or more wells they 
should choose water from the well with the lowest level of arsenic.  We report the exact 
English translation of the two messages in Table 2. We have 23 control villages and 19 
treatment  villages  with  266  control  households  and  253  treatment  households, 
respectively. 
Randomization  was  successful  in  balancing  observable  characteristics  among 
treatment and control households.   Column 1 of Table 3 contains the differences in 
means of observable characteristics among treatment and control households and the p-
values for those differences.  Importantly, there are no statistically significant differences 
                                                        
   Unions are the third highest level of geographic administrative aggregation in Bangladesh.  Villages are 
the smallest units of geographic aggregation, followed by mouzas that contain 2-3 villages on average, and 
then unions which contain a collection of mouzas.  
      
in arsenic levels among treatment and control households (mean differences is 14.32 ppb 
with a p-value of 0.67). There are also no statistically significant differences in household 
composition, prior beliefs about the health risks from arsenic or distance to safer wells.  
Similarly, we find no differences in income proxies although treatment households did 
spend slightly more on food in the last week and that difference is marginally significant 
(p-value 0.08).  
2.3. Outcomes of the Intervention 
We  examine  the  effect  of  our  communication  treatment  on  three  outcomes:  
respondent well switching decisions, respondent beliefs about health risks from arsenic in 
drinking water, and respondent knowledge of arsenic levels in the tested well. 
The  primary  outcome  of  interest  is  whether  households  that  receive  the 
continuous risk message are more likely to switch to safer wells. In the follow-up survey, 
households  were  asked  whether  they  continued  to  use  the  well  they  had  been  given 
results for.  If the respondent said she was getting drinking water from a different source, 
then the variable SWITCH was coded as a 1 and if the household was using the same 
well the variable SWITCH was coded as a 0.  Of the 312 households using wells with 
arsenic greater that 50 ppb, 111 (that is, 36 percent) switched their sources. Of the 207 
households using wells with arsenic less that 50 ppb, only 15 (7 percent) had switched.  
When a respondent said they were using a new source, the survey enumerator actually 
went with the respondent to the new source.  Thus, we feel confident that we are actually 
measuring real changes in behavior.
12 
In  addition,  we  examine  whether  households  receiving  the  continuous  risk 
message become more or less concerned about the health-risks of consuming arsenic-
contaminated water compared to households receiving the binary message.  Beliefs about 
arsenic risk were elicited by posing a series of questions to the respondent about future 
events—asking respondents to express how likely they thought the described event would 
occur by counting physical objects.  Each respondent was given 10 marbles and a plastic 
cup and asked to put in more marbles into the cup if she felt the perceived event was 
                                                        
   We also asked the respondent why they switched.  These data tend to be noisy as the respondent was not 
prompted and the enumerator tried to match the respondent’s answer to the available categories.  Most of 
our analysis looks at all switches regardless of stated reason.      
more likely. After each question was asked, the cup was emptied so that the respondents 
started each question with 10 marbles and an empty cup.   
We collect two different measures of arsenic risk perceptions.  The first measure 
concerns respondents’ beliefs about health risks from drinking arsenic from a generic 
hypothetical "unsafe well". Each respondent was asked to think of a well that had “just 
the amount of arsenic that the government says is unsafe”. She was asked to think about a 
family  that  had  been  consuming  arsenic-free  water  so  far,  but  had  switched  to  this 
hypothetical “unsafe” well on the day of the interview. The respondent was then asked to 
express her opinion about the chances that an adult from this family would develop skin 
lesions by drinking water from this well within alternative time horizons of 1 month, 1 
year,  5  years,  10  years  or  20  years.  She  was  also  asked  similar  questions  about  the 
chances  that  an  adult  would  develop  "serious  health  problems,"  defined  as  health 
complications that would impede the normal daily activities. The same questions were 
asked in the Wave I and Wave II surveys. In the baseline interview, these generic-well 
beliefs were elicited before the respondent was given her well test results.  
The second set of beliefs measures concerns about arsenic in the water of the 
tested well. The respondent was asked to express her opinion about the chances that an 
adult from her family would develop skin lesions by drinking water from the well her 
household had been given results for over 1 month, 1 year, 5 years, 10 years and 20 
years. These beliefs were again elicited in both the Wave I and Wave II surveys and for 
the Wave I survey these perceptions were elicited immediately after the delivery of the 
test results. 
The  final  set  of  outcomes  we  examine  is  knowledge  of  arsenic  information 
pertaining to the tested well. At baseline, all households were communicated the arsenic 
content of their well as well as the country standard.
13 The result plates had on then a 
symbol depicting whether the arsenic content of the well was above or below the country 
standard and also indicated the level of arsenic. In the Wave II survey, we asked the 
respondent to recall the arsenic content of the well and whether it was above or below the 
standard.  We  are  interested  in  examining  whether  the  ability  to  recall  correctly  was 
                                                        
   Treatment households were additionally given the emphasis message.      
greater among households that were given the continuous risk message and were told to 
focus on the arsenic number. 
 
3.  Methods 
We use linear probability models to examine switching decisions and knowledge 
of arsenic status. Our main regressor of interest is whether the household received the 
continuous risk treatment message.  Our base specification also includes the level of 
arsenic in the well and we hypothesize that the higher the level of arsenic the more likely 
the household is to switch wells.  We also include an interaction term between treatment 
and arsenic level that allows for the effect of treatment to vary over different levels of 
arsenic.  In  theory,  our  risk  communication  message  could  affect  the  frequency  of 
switching among households that use wells with any positive level of arsenic.  Indeed, 
one of the motivations for the emphasis on the continuous nature of arsenic risk is to 
encourage people using “safe” wells to lower their arsenic exposure further.  However, 
we find very little switching among households using wells with less than 50 ppb arsenic 
(safe  wells).    Specifically,  there  are  only  three  households  in  treatment  villages  that 
switch wells and only one of them claimed to have switched wells for reasons related to 
arsenic. Thus, even though treatment could have an effect in that part of the arsenic 
distribution, it will be difficult to tease it out with our data.  We therefore focus on 
explaining  switching  behavior  among  households  who  were  using  an  unsafe  well  at 
baseline.  Therefore our specification is given by: 
 
(1)  SWITCHiv =  0 +  1 TREATv +  2 ln(Asiv) +  3 TREATv * ln(Asiv) +  4 Xiv +  iv, 
 
where SWITCHiv is a binary variable that takes a value of 1 if the household i in village v 
switched wells after being informed about the (unsafe) status of the well in April 2008, 
TREATv is the binary variable that takes a value of 1 if the household is in a village that      
was  assigned  to  the  continuous  treatment  message,  Asiv  is  the  arsenic  level  of  the 
household’s tested well, Xiv is a vector of covariates and  iv is the error term.
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To estimate the effect of treatment on knowledge we estimate regression models 
similar to (1), but including all households regardless of well safety status. The presence 
of both safe and unsafe wells in the sample allows us to add as regressors a dummy equal 
to one if the arsenic level was above 50 ppb (UNSAFEiv) and its interaction with the 
treatment variable. As dependent variables, we use either a binary variable equal to 1 if 
the respondent correctly recalled whether the tested well was safe or unsafe during the 
follow-up survey (STATUSiv) or a binary variable equal to 1 if the respondent correctly 
recalled  the  level  of  arsenic  in  the  well  within  10  ppb ( LEVELiv).        Hence,  the 
specification becomes: 
 
(2)  Yvi =  0 +  1 TREATv +  2 ln(Asiv) +  3 TREATv * ln(Asiv) +  4 UNSAFEiv  
    +  5 UNSAFEiv * TREATv +  6 Xiv +  iv, 
 
where Yiv is either STATUSiv or LEVELiv.  
We  also  examine  the  effect  of  treatment  on  respondent’s  beliefs  about  the 
likelihood of developing skin lesions and serious health problems due to arsenic in the 
tested well over 1 month, 1 year, 5 years, 10 years and 20 years. The base specification is 
the same as (2) above, but now the dependent variable takes a value of 0 to 10 based on 
how likely the respondent thought that they would develop the health problem within the 
specified  timeframe.    Because  beliefs  for  the  two  health  effects  over  all  of  the  time 
horizons are elicited from the respondents, we use seemingly-unrelated regression (SUR) 
to account for cross-equation correlation of residuals, and then perform tests to see if all 
the partial effects of treatment on beliefs are equal to zero or if the effects of treatment on 
beliefs are identical across equations.  Because treatment could reasonably affect risk 
perceptions for all households we run these regressions for the full sample. Finally, given 
that the randomization was done at the village level, all standard errors are robust to the 
presence of intra-village correlation. 
                                                        
   One concern about linear probability models is that it may produce predicted probabilities that are 
outside the unit-interval.  For the switching model, all of the predicted probabilities are within the unit 
interval.      
 
4.  Results  
4.1. Well Switching Choices 
We examine the effect of treatment on the probability of switching away from 
unsafe wells (arsenic levels above 50 ppb).  A concern about restricting the analysis to 
unsafe wells is that while randomization should balance observable and unobservable 
covariates among the treatment and control households (and with a large enough sample 
this balance should hold along different parts of the arsenic distribution as well) with 
smaller samples balance in covariates may not hold conditional on the well being unsafe.  
The  second  column  of  Table  3  examines  differences  in  the  mean  levels  of  baseline 
characteristics for treatment and control households that use an unsafe well (>50 ppb).  
These characteristics are generally balanced except for a difference in one of the income 
proxies (expenditures on medical expenses in the last year were lower among treatment 
households). 
The results for the most basic specification are found in the first column of Table 
4.  This specification includes the treatment variable, the level of arsenic in the well, and 
the interaction of treatment with the arsenic level.  As one would expect, the probability 
of switching increases the higher the level of arsenic in the well.  The effect of the risk 
message  treatment  is  more  complicated.    The  treatment  effect  itself  is  positive  and 
significant, but treatment interacted with the log level of arsenic is negative.  The value of 
arsenic where these two effects cancel out (so that the effect of treatment is exactly zero) 
is 122 ppb.  For values of arsenic below 122 ppb, the effect of treatment is positive, while 
above 122 ppb the effect of treatment is negative.  Given that the median value of arsenic 
(for the unsafe part of the distribution) is 137 and the mean is 181, the effect of the 
continuous treatment is negative for most households.  The pattern is also observed in 
Figure 3 where we display separate non-parametric locally linear regressions of switching 
on  arsenic  level  for  treatment  and  control  households  using  a  well  above  50  ppb. 
Although the choice of a relatively narrow bandwidth (equal to 50) makes the curves very 
irregular, we observe that the “treatment” regression remains above the “control” one for 
values of As above 110, roughly consistently with the results of the parametric model.      
The pattern of the interaction effect is counter-intuitive.  If there is an effect of the 
continuous message among households using unsafe wells at baseline, one would think 
the effect would be greater for households using wells with very high levels of arsenic.  
These  households  may  not  realize  that  they  can  improve  their  health  by  moving  to 
another “less unsafe” well even if they cannot switch to a “safe” well.  In contrast, a 
household using a well with 60 ppb arsenic would just be labeled “unsafe” in the binary 
framework, but might realize that they aren’t really that unsafe when told to focus on the 
number—so one might think the continuous message would discourage switching among 
the marginally unsafe.  We find the exact opposite pattern.  
As  mentioned  above,  randomization  should  balance  observed  and  unobserved 
covariates across the whole sample, but this balance may not hold along all parts of the 
arsenic distribution. It is possible that there are differences among households in the 
treatment and control groups who have arsenic levels between 50 and 122 and that the 
treatment interaction is only picking up these differences in covariates.  The third column 
of Table 3 compares the means of the observable covariates among treatment and control 
households  with  arsenic  levels  between  50  and  122.    There  are,  in  fact,  many  more 
differences in mean levels of observables among households along this part of the arsenic 
distribution.  Importantly, the actual level of arsenic for treatment households is seven 
ppb lower than for control households in this part of the distribution and that difference is 
statistically  significant.    However,  a  difference  of seven  ppb  is  not  particularly  large 
difference in mean arsenic levels.  Also, the distance to a safer well is 60 meters shorter 
for treatment households and this difference is statistically significant and likely to be 
economically important.  There are also differences the network size which is defined as 
the number of people the respondent could name whose wells were tested in the past, and 
two of the measures of baseline beliefs about risks from arsenic. 
We  include  these  variables  as  covariates  to  control  for  differences  among  the 
treatment and control households. These results can be found in the second column of 
Table 4.  Inclusion of these variables improves the fit of the model only slightly and does 
not change the pattern, magnitude, or significance of the treatment variables.  The pattern 
that treatment has a positive effect for arsenic levels between 50 and 121 and a negative 
effect for higher levels remains.      
We  also  examine  whether  differences  in  prior  beliefs  about  health  risks  from 
arsenic could explain the treatment effect findings.  In column 3 of Table 4 we include 
two measures of risk perceptions.  The first is a short-term measure which is the average 
of  the  respondents’  answers  to  questions  about  the  likelihood  that  an  adult  would 
experience “serious health problems” from drinking water from a generic unsafe well 
over a one month and one year period.  The second measure is a long-term measure 
which is the average of the respondent’s answers to questions about the likelihood that an 
adult would experience “serious health problems” from drinking water from a generic 
unsafe well over a 10 year and 20 year period.  We also include both of these terms 
interacted with the log of arsenic.  None of the risk perception measures (including the 
interactions) are statistically significant and including them in the regression changes 
only marginally the treatment effects pattern.  
The inclusion of additional covariates addresses potential differences in observed 
characteristics, but we might still be concerned about unobserved heterogeneity at the 
village  level.    Since  we  cannot  use  village-level  dummy  variables  in  a  model  with 
village-level treatments, we explore this possibility in several ways.  First, we look at 
geographic patterns of switching behavior among respondents using an unsafe well at 
baseline. Figure 4 presents the percentage of households that switch by village, where the 
orange circles represent treatment villages and the blue circles represent control villages.  
The larger the circle, the higher the percentage of households using an unsafe well at 
baseline that switched to a new well.  Switching does happen across the study area, but 
there  a  few  areas  where  high  levels  of  switching  appear  to  be  spatially  clustered, 
particularly on the islands.  To control for unobservable covariates that might determine 
switching behavior in some spatially correlated way, we include strata dummy variables.  
This will capture most of the spatial clustering that we can see visually on the map.  
These results are presented in column 4 of Table 4.  The counter-intuitive treatment effect 
pattern remains unchanged. 
Further  examination  of  the  data  reveals  that  a  disproportionate  number  of 
treatment households that switch water sources are in two treatment villages. One of 
these two villages contain 11 of the 21 treatment households that switch water sources, 
while all six "unsafe" households reported that they switched water sources in the other      
village.  There was not disproportionate pattern in switching behavior among control 
village households.  In column 5 of Table 4, we run the regressions without these two 
treatment villages, but the pattern remains.  
With  respect  to  switching  decisions,  it  appears  that  receiving  a  message 
emphasizing the continuous nature of arsenic risk and encouraging the selection of a well 
with  lower  levels  of  arsenic  does  not  have  the  hypothesized  effect.    Receiving  the 
treatment  message  increased  the  likelihood  of  switching  only  for  a  small  set  of 
households  with  arsenic  levels  in  the  marginally  to  moderately  unsafe  range  (50-122 
ppb).    At  higher  levels  of  arsenic  the  treatment  message  lowers  the  probability  of 
switching.  This pattern is robust to specification choices. 
 
4.2. Beliefs about Arsenic Risk 
We also explore the effect of the treatment message on respondents’ beliefs about 
the risk from arsenic.  Figure 5 provides histograms of perceptions of developing skin 
lesions over different time horizons from drinking water from the tested well.  The upper 
panel  represents  perceptions  for  treatment  households  and  the  lower  panel  represent 
perceptions  for  control  households.  Similarly,  Figure  6  provides  histograms  of 
perceptions  of  developing  serious  health  problems  over  different  time  horizons  from 
drinking water from the tested well for both treatment and control households.   For both 
skin lesions and serious health problems it appears that households in both the treatment 
and control group were more concerned about these problems for the longer time horizon.  
This  reflects  that  respondents  do  understand  the  cumulative  nature  of  arsenic  risk.  
Further, there are no obvious differences in the distribution of concern over any given 
time horizon between the treatment and control households.   
We explore potential differences in beliefs statistically using seemingly-unrelated 
regression (SUR).  The results of the SUR analysis can be found in Table 5.  There are 
two major patterns that stand-out from these results.  First, the “bright-line” of being over 
50  ppb  (labeled  unsafe  in  the  table)  is  an  important  determinant  of  risk  perceptions.  
Using water from a well that tested unsafe consistently increases perceptions of risks of 
skin lesions and serious health problems over all time horizons.  The magnitude of the 
increase  in  risk  perceptions  is  sizable.    For  example,  the  mean  risk  perception  for      
developing skin lesions over 20 years is 3.3 and using an unsafe well increases risk 
perceptions by 2.3 points.  Similarly the mean risk perception for developing serious 
health problems over a 10 year period is 2.4 and using an unsafe well increases risk 
perception by 1.9 points. Moreover the magnitude of the effect of using “unsafe” well 
water increases the longer the timeframe. The joint test that the coefficient on the unsafe 
variable  is  equal  across  equations  can  be  rejected  at  the  1%  level.    This  is  further 
evidence  that  households  understand  that  the  health  impacts  of  drinking  arsenic-
contaminated water are cumulative—using water from an unsafe well increases concern 
about developing health problems over the longer time horizons.
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The second pattern is that receiving the treatment message that emphasized the 
continuous nature of arsenic risk tends to lower perceptions of risks from arsenic.   We 
did not have a strong prior hypothesis about what effect the continuous treatment would 
have on beliefs.  On the one hand, you might imagine that emphasizing that no level of 
arsenic is completely safe could increase concern.  On the other hand, you might imagine 
that emphasizing the continuous nature of risk lowers concern, for two reasons.  First, 
with  the  continuous  risk  presentation,  households  realize  they  have  more  options  for 
reducing risk (they can move to a safer well even if the well is not below 50 ppb).  
Second,  the  binary  presentation  clearly  identifies  whether  a  respondent  should  be 
concerned about arsenic—unsafe wells are of concern and safe wells are not.  Perhaps 
respondents simply want to know if they are safe or not and the bright lines message 
conveys that information clearly, if not totally accurately.  The continuous risk message 
“muddies” the risk story and this may attenuate concern.  We find that the continuous risk 
message does attenuate concern but we cannot distinguish between these two potential 
explanations for this finding.  
4.3. Knowledge of Arsenic Levels 
Finally,  we  examine  the  effect  of  treatment  on  knowledge  of  the  test  well’s 
arsenic  level.  The  results  of  the  regression  analysis  can  be  found  in  Table  6.    The 
dependent variable in these regressions is whether the respondent could correctly recall 
                                                        
15 In results not reported here, we run these same regressions using risk perceptions about water from a 
“generic” unsafe well.  In these regressions we include whether the household’s actual well was unsafe.  
Actual well status is not significant in these regressions, which increases our confidence that risk 
perception measures are detecting something meaningful about household beliefs.       
whether the tested well was safe or unsafe.  Receiving the continuous treatment message 
does  not  appear  to  affect  knowledge  of  safe/unsafe  status  in  any  specification.  
Interestingly, households that use unsafe wells are less likely to know their status than 
households that use safe wells.   
Table  7  contains  the  results  when  the  dependent  variable  is  whether  the 
respondent could correctly recall the arsenic level of her well within 10 ppb.  We expect 
that the message that emphasizes that people “focus on the number” and choose a well 
with the lowest level of arsenic should lead to respondents being more aware of the 
arsenic level of their well.  We find the opposite.  Treatment households are consistently 
less able to recall the arsenic level of their well relative control households.   
5.  Conclusions and Discussion 
Our randomized intervention was designed to see if providing households more 
detailed information on the continuous nature of risk from arsenic exposure in well water 
could induce more households to switch well sources that the standard binary 
“safe/unsafe” risk presentation.  We find evidence of this effect only for treatment 
households using moderately unsafe wells (arsenic between 50 and 122 ppb).  However, 
for the bulk of the arsenic distribution, including the mean and median of the distribution, 
the effect of the treatment message is to decrease switching.  This finding is robust to 
several specification checks. 
We also find that households that received the continuous risk presentation had 
lower levels of concern about the health effects of arsenic exposure, both skin lesions and 
serious health problems.  This finding could be explained by the fact that with a 
continuous risk presentation households are aware that they have more options to reduce 
arsenic risk and this reduces their concern.  Or it could indicate a preference for a more 
straightforward, if over-simplified, safe/unsafe presentation of risk information.  If the 
latter is true, then presenting continuous risk information “muddies” the message and 
attenuates concern.  We also find no effect of receiving the continuous risk message on 
knowledge of the safe/unsafe status of the well.  However, households that received the 
continuous risk message were, counter-intuitively, less likely to be able to correctly recall 
the exact level of arsenic in their well within 10 ppb.      
Taken together these results suggest that conveying information about the 
continuous nature of arsenic risk may not lead to increases in health-improving behaviors 
and may actually have the opposite effect, at least in the short-term (less than one year). 
Based on our findings one should not expect to easily and inexpensively increase 
switching, particularly among the very unsafe part of the arsenic distribution by simply 
informing people that they should look at the number and seek water from wells with 
lower arsenic levels. 
There are three important caveats for our findings.  First, the binary safe/unsafe 
message is prevalent throughout Bangladesh and certainly households in Araihazar had 
been accustomed to hearing information about arsenic in the safe/unsafe format.  While 
our findings, that the continuous message did not result in greater rates of health-
improving behavior and lowered concern about health effects, may well hold for 
Bangladesh, it may not hold in other settings where the binary message is not already 
dominant. 
Second, our intervention was limited in scope.  Presentation of the continuous 
nature of arsenic risk was limited to oral information given to respondents when the test 
results were displayed.  The test result plates themselves focus largely on the binary 
safe/unsafe message and these plates were the same in both treatment and control 
households.  A more sophisticated presentation of continuous risk, perhaps gradients of 
colors or a bar that represents the level of arsenic in the well relative to others in the 
village, may have greater impacts.    
Third we examine switching choices over a relatively short time horizon.  The 
time between our baseline and follow-up surveys was less than one year.  In previous 
work (Balasubramanya et al. 2009) we find that switching away from unsafe wells does 
not always happen in the short-term after results are provided.  Balasubramanya et al. 
(2009) find significant numbers of households that switch off unsafe wells more than two 
years after they are first informed that they are using an unsafe well.  The effect of 
continuous information may take time to have an impact.       
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Table 1:  Summary Statistics for Wave I Survey Data 
  Obs  Mean  Median  Std Dev 
Well Arsenic Level  652  122  80  166 
As > 50 ppb  652  0.62  1  0.49 
# Household members  652  5.28  5  2.46 
Household head: age  644  46  45  14 
Household head: Can read/write  644  0.33  0  0.94 
Household head: secondary education or above  630  0.23  0  0.42 
Household head: woman  644  0.19  0  0.39 
% members age> 10 who can read/write  652  0.56  0.6  0.33 
% of 6-14 in in a household in school   526  0.77  1  0.36 
Owns tested tube well
1  597  0.7  1  0.46 
Value of food consumed in a week
2  648  1198  1000  949 
Monthly Expenditure of household  642  6115  5000  4265 
Monthly Income  603  7884  6000  8013 
Expenditure on medicines in the last year  626  7396  3000  20887 
Uses sanitary latrine  649  0.75  1  0.43 
Pakka house or pakka walls (good quality)  652  0.13  0  0.34 
Percentage of members with symptoms of arsenic 
poisoning  652  0.01  0  0.07 
Any member with symptoms of arsenic poisoning  652  0.04  0  0.19 
Mean # days of illness last year (ages 6 to 70)
3  651  19  13  22.6 
Notes:  Calculations from Wave I (Spring 2008) data.  1:  Information on well ownership was only available for 
households included in the Wave II study.  2:  All income and expenditures are derived from simple, one-shot 
questions.  The recall period is given for each question in the table.  All monetary units are in Bangladesh Takas 
(BDT) with an exchange rate of approximately 68 BDT per 1 U.S. Dollar.  3: For each individual this is estimated as 
the number of days lost to work or school in the last year.      
Table 2:  Treatment and Control Risk Messages 
Control Message  Treatment Message 
The national safety standard in Bangladesh 
is 50 ppb (again, that is micrograms per 
liter).  That means the federal government 
says drinking water with more than 50 ppb 
arsenic is not safe.  When possible you 
should seek to fetch drinking water from a 
well that is labeled safe. 
 
The national safety standard in Bangladesh 
is 50 ppb (again, that is micrograms per 
liter).  That means the federal government 
says drinking water with more than 50 ppb 
arsenic is not safe.  However, we want to 
emphasize that whatever the level of 
arsenic in your drinking water now, if you 
have a choice of water from several wells it 
is better to drink water from the well with 
the lowest level of arsenic. For example, if 
you have a choice between a well with 200 
ppb arsenic and a well with 100 ppb 
arsenic, drinking water from the well with 
100 ppb arsenic is better for you.  If you 
have a choice between a well with 40 ppb 
arsenic and a well with 10 ppb arsenic, 
drinking water from the well with 10 ppb 
arsenic is better for you.  When possible 
you should seek to fetch drinking water 
from the well with the lowest arsenic level. 
      
Table 3: Differences in baseline characteristics between treatment and control households 
   (1)  (2)  (3) 
  
Full Sample (n=519, 
clusters=42, strata=6) 
as>=50 (n=312, 
clusters=41, strata=6) 
50<=as<122 (n=123, 
clusters=29, strata=5) 
  
Difference 
in Means 
(T-C)  p-value 
Difference in 
Means (T-C)  p-value 
Difference in 
Means (T-C)  p-value 
Section A: Arsenic Content 
Arsenic level of tested well  14.32  0.67  43.76  0.23  -6.51  0.06 
Section B: Income/ Income Proxies 
Value of food consumed in 
a week  124.63  0.08  38.68  0.59  -46.04  0.64 
Monthly Expenditure of 
household  405.71  0.12  322.78  0.39  -15.93  0.98 
Monthly Income  444.86  0.46  672.45  0.46  308.25  0.73 
Expenditure on medicines 
in the last year  -1813.55  0.15  -2005.22  0.04  -2023.96  0.30 
Tin Walls  0.0001  0.99  0.04  0.33  -0.05  0.47 
Brick Walls  -0.01  0.88  -0.03  0.45  0.02  0.79 
Own latrine  0.001  0.97  0.07  0.13  0.08  0.24 
Sanitary latrine  0.03  0.6  0.05  0.53  0.02  0.89 
Bed  -0.002  0.95  0.03  0.45  -0.02  0.64 
Section C: Household Composition 
Number of  females  -0.09  0.58  -0.24  0.17  -0.16  0.42 
Number of males  0.16  0.32  0.03  0.89  0.15  0.61 
Number of adult males  0.04  0.72  0.07  0.63  0.22  0.23 
Number of adult females  -0.12  0.22  -0.1  0.38  -0.09  0.48 
Number of children  0.15  0.34  -0.17  0.39  0.12  0.59 
Number of male children  0.12  0.22  -0.04  0.77  -0.06  0.79 
Number of female children  0.03  0.79  -0.14  0.26  -0.07  0.64 
Family Size  0.07  0.82  -0.21  0.55  -0.01  0.99 
At least one member 
completed primary school  0.04  0.16  0.03  0.43  0.05  0.36 
Arsenic symptoms in at 
least one member  0.02  0.51  0.03  0.37  -0.01  0.72 
Network Size  -0.08  0.61  -0.09  0.68  -0.55  0.06 
Section D: Prior beliefs about risks from arsenic in a generic unsafe well 
Chances that a child 
develops serious health 
problems in:                  
1 month  0.05  0.37  0.06  0.4  0.13  0.23 
1 year  0.04  0.77  0.08  0.73  0.37  0.12 
5 years  -0.24  0.3  -0.33  0.42  0.32  0.28      
10 years  -0.13  0.46  -0.18  0.46  0.22  0.55 
20 years  -0.03  0.86  -0.004  0.98  0.37  0.31 
Chances than an adult 
develops serious health 
problems in:                  
1 month  0.06  0.32  0.06  0.32  0.14  0.14 
1 year  0.1  0.52  0.15  0.5  0.52  0.04 
5 years  0.1  0.55  0.15  0.47  0.74  0.02 
10 years  0.07  0.76  0.04  0.87  0.63  0.12 
20 years  0.01  0.95  -0.04  0.88  0.51  0.19 
Section E: Distance to alternative wells 
Distance to nearest well 
below 50 ppb  54.83  0.43  108.18  0.3  -21.76  0.29 
Distance to nearest safer 
well  -7.59  0.61  -5.82  0.76  -59.76  0.05 
Notes:  Standard errors are adjusted for clustering at the village level and stratification of random 
assignment at the union level.  Differences that are significant at the 10% level (or lower) are in bold. 
      
Table 4: Linear Probability Models of Switching Decisions Among Households Using an Unsafe Well at Baseline 
   (1)  (2)  (3)  (4)  (5) 
   Basic 
Adding variables that are 
different b/w T & C 
groups 
Adding risk 
perceptions  
Adding stratum 
dummies 
Dropping village 
nos. 9 and 39 
   Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|) 
Treatment  1.49 (0.000)  1.39 (0.003)  1.31 (0.005)  1.18 (0.005)  1.04 (0.01) 
Log(arsenic)  0.27 (0.000)  0.27 (0.000)  -0.01 (0.95)  0.26 (0.000)  0.27 (0.000) 
Log(arsenic) X Treatment  -0.31 (0.000)  -0.29 (0.002)  -0.28 (0.002)  -0.25 (0.004)  -0.22 (0.01) 
Last year's medical expenses     -0.0000 (0.13)  -0.0000 (0.37)  -0.0000 (0.29)  -0.0000 (0.13) 
Tin House     0.08 (0.34)  0.07 (0.87)  0.09 (0.22)  0.07 (0.33) 
Number of females      -0.01 (0.49)  -0.01 (0.43)  -0.02 (0.25)  -0.01 (0.45) 
Network size at baseline     0.01 (0.79)  0.01 (0.52)  0.01 (0.53)  0.01 (0.37) 
Closest safer well     -0.0001 (0.62)  -0.0001 (0.61)  -0.0001 (0.68)  -0.0000 (0.77) 
Owner of tested well     0.10 (0.15)  0.11 (0.10)  0.08 (0.21)  0.11 (0.12) 
Short-Term Risk Perception        0.11 (0.84)     
ST Risk X log(arsenic)        -0.01 (0.93)     
Long-Term Risk Perception        -0.18 (0.42)     
LT Risk X log(arsenic)        0.04 (0.39)     
Stratum=3          0.32 (0.02)  0.08 (0.44) 
Stratum=4          0.27 (0.001)  0.23 (0.003) 
Stratum=5          0.74 (0.000)  0.68 (0.001) 
Stratum=6          0.29 (0.000)  0.26 (0.000) 
Stratum=7          0.32 (0.005)  0.29 (0.009) 
Constant  -0.92 (0.001)  -1.01 (0.002)  0.15 (0.91)  -1.34 (0.000)  -1.41 (0.000) 
N  312  294  284  294  273 
R-squared  0.06  0.07  0.08  0.14  0.15 
Notes:  Standard errors are adjusted for clustering at the village level and stratification of random assignment at the union level.  Differences that 
are significant at the 5% level (or lower) are in bold.      
Table 5: Beliefs about risks from tested wells at follow-up for all households 
P( Skin lesions within time frame) 
   1 Month  1 Year  5 Years  10 Years  20 years 
Treatment  -0.10 (0.20)  -0.17 (0.22)  -0.23 (0.26)  -0.48 (0.16)  -0.61 (0.19) 
Arsenic  -0.03 (0.38)  0.04 (0.39)  0.11 (0.17)  0.13 (0.26)  0.19 (0.15) 
Arsenic X Treatment  -0.004 (0.92)  0.004 (0.95)  -0.01 (0.96)  0.04 (0.79)  0.06 (0.77) 
Unsafe  0.29 (0.17)  0.87 (0.005)  1.23 (0.004)  1.90 (0.002)  2.27 (0.004) 
Unsafe X Treatment  0.07 (0.74)  0.27 (0.48)  0.58 (0.29)  0.74 (0.35)  0.94 (0.34) 
Constant  0.10 (0.07)  0.22 (0.04)  0.44 (0.004)  0.89 (0.001)  1.17 (0.002) 
             
             
P(Serious health consequences within time frame) 
   1 Month  1 Year  5 Years  10 Years  20 years 
Treatment  -0.06 (0.43)  -0.09 (0.53)  -0.05 (0.30)  -0.36 (0.22)  -0.58 (0.16) 
Arsenic  0.01 (0.53)  0.06 (0.25)  0.11 (0.16)  0.14 (0.19)  0.21 (0.11) 
Arsenic X Treatment  0.02 (0.59)  -0.003 (0.96)  0.004 (0.97)  0.01 (0.93)  0.04 (0.82) 
Unsafe  0.36 (0.001)  0.69 (0.03)  1.21 (0.004)  1.85 (0.001)  2.20 (0.003) 
Unsafe X Treatment  0.02 (0.89)  0.39 (0.34)  0.53 (0.32)  0.71 (0.32)  0.91 (0.34) 
Constant  0.05 (0.32)  0.21 (0.06)  0.47 (0.01)  0.81 (0.000)  1.15 (0.000) 
                 
Notes:  Regressions are estimated with 468 observations, from 41 villages. All standard errors are robust to 
clustering and stratification and are estimated using bootstrap, with 250 replications.  P-values are in parentheses 
and variables that are significant at the 5% level or less are in bold.      
Table 6: Knowledge of Safe/Unsafe Status of Well 
   (1)  (2)  (3)  (4) 
   Basic 
Adding variables that are 
different b/w T & C groups 
Adding stratum 
dummies 
Adding perceptions 
and types 
   Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|) 
Treatment  0.03 (0.27)  0.03 (0.25)  0.002 (0.95)  0.04 (0.21) 
Log(arsenic)  0.01  (0.40)  0.004 (0.61)  0.002 (0.81)  0.01 (0.76) 
Log(arsenic) X Treatment  0.002 (0.81)  0.004 (0.66)  0.02 (0.07)  0.002 (0.80) 
Unsafe  -0.28 (0.000)  -0.26 (0.000)  -0.25 (0.000)  -0.26 (0.000) 
Unsafe X Treatment  -0.05 (0.48)  -0.07 (0.39)  -0.13 (0.14)  -0.06 (0.44) 
Last year's medical expenses    0.0000 (0.26)  0.0000 (0.26)  0.0000 (0.49) 
Tin House    0.02 (0.70)  0.02 (0.52)  0.01 (0.82) 
Number of females     0.01 (0.36)  0.01 (0.29)  0.01 (0.44) 
Network size at baseline    0.004 (0.63)  0.01 (0.35)  0.01 (0.57) 
Closest safer well    0.0001 (0.67)  0.0001 (0.59)  0.0000 (0.65) 
Owner of tested well    0.002 (0.95)  0.005 (0.91)  0.001 (0.98) 
Short-Term Risk Perception        0.02 (0.34) 
ST Risk X log(arsenic)        0.004 (0.48) 
Long-Term Risk Perception        -0.01 (0.20) 
LT Risk X log(arsenic)        -0.001 (0.84) 
Stratum=3      0.21 (0.25)   
Stratum=4      0.01 (0.97)   
Stratum=5      0.004 (0.98)   
Stratum=6      0.04 (0.81)   
Stratum=7      0.003 (0.98)   
Constant  0.95 (0.000)  0.89 (0.000)  0.84 (0.000)  0.95 (0.000) 
N  504  476  476  455 
R-squared  0.13  0.13  0.14  0.13 
Notes:  Standard errors robust to clustering (42 clusters) and stratification (6 strata).  P-values in parentheses and variables that are 
significant at the 10% level or less are in bold.      
Table 7: Knowledge of Arsenic Level Within 10 ppb 
   (1)  (2)  (3)  (4) 
   Basic 
Adding variables that are 
different b/w T & C groups 
Adding stratum 
dummies 
Adding perceptions 
and types 
   Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|)  Coefficient (P >|t|) 
Treatment  -0.06 (0.08)  -0.06 (0.08)  -0.07 (0.07)  -0.08 (0.05) 
Log(arsenic)  -0.004 (0.70)  -0.003 (0.77)  -0.004 (0.71)  0.02 (0.12) 
Log(arsenic) X Treatment  0.01 (0.63)  0.004 (0.53)  0.01 (0.51)  0.01 (0.50) 
Unsafe  -0.06 (0.12)  -0.07 (0.11)  -0.06 (0.14)  -0.06 (0.17) 
Unsafe X Treatment  0.06 (0.30)  0.07 (0.24)  0.05 (0.38)  0.06 (0.34) 
Last year's medical expenses    0.0000 (0.18)  0.0000 (0.16)  0.0000 (0.21) 
Tin House    -0.02 (0.40)  -0.01 (0.53)  -0.01 (0.58) 
Number of females     -0.003 (0.36)  -0.003 (0.36)  -0.002 (0.48) 
Network size at baseline    -0.006 (0.08)  -0.005 (0.15)  -0.01 (0.12) 
Closest safer well    0.0000 (0.64)  0.0000 (0.61)  0.0000 (0.57) 
Owner of tested well    -0.03 (0.04)  -0.03 (0.04)  -0.03 (0.09) 
Short-term Risk Perception        0.01  (0.78) 
ST Risk X log(arsenic)        -0.01 (0.31) 
Long-Term Risk Perception        0.01 (0.02) 
LT Risk X log(arsenic)        -0.002 (0.25) 
Stratum=3      0.07 (0.14)   
Stratum=4      0.03 (0.11)   
Stratum=5      0.06 (0.17)   
Stratum=6      0.03 (0.14)   
Stratum=7      0.02 (0.34)   
Constant  0.09 (0.01)  0.16 (0.01)  0.12 (0.05)  0.03 (0.59) 
N  519  491  491  470 
R-squared  0.02  0.04  0.04  0.06 
Notes:  Standard errors are robust to clustering (42 clusters) and stratification (6 strata).  P-values are in parentheses and all variables 
that are significant at the 10% level or less are in bold.      
Figure 1:  Picture of the Test Result Plates 
 
 
      
Figure 2:  Map of Spatial Distribution of Safe and Unsafe Wells 
 
Arsenic Levels
0.100000 - 50.000000
50.000001 - 1597.500000
0 4,600 9,200 2,300 Meters     
 
Figure 3:  Locally linear non-parametric regression of switching on treatment 
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Figure 4: 
      
Figure 5: 
Histograms of Perceived Likelihood of Developing Skin Lesions from Arsenic in 
Tested Well over 1 month, 1 year, 5 years, 10 years, and 20 years by Treatment 
Category 
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Figure 6: 
Histograms of Perceived Likelihood of Developing Serious Health Problems from 
Arsenic in Tested Well over 1 month, 1 year, 5 years, 10 years, and 20 years by 
Treatment Category 
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Appendix I:  Assessment of Sample Attrition 
 
Table A1:  Differences in Baseline Characteristics for Households Included and Excluded From Our Sample 
   (1)  (2)  (3) 
 
Delivered 
results/could not 
deliver results 
(clusters=44, 
strata=6) 
Drinking at baseline/ 
Not drinking at baseline 
(clusters=42, strata=6) 
Follow-up/ Could not 
follow-up 
(clusters=42, 
strata=6) 
   Coefficient 
P 
Value  Coefficient  P Value  Coefficient 
P 
Value 
Section A: Arsenic Content                  
Arsenic level of tested well  -13.06  0.34  -70.48  0.04  5.75  0.73 
Section B: Income/ Income Proxies                  
Value of food consumed in a week  -215.11  0.08  -364.39  0.13  139.28  0.03 
Monthly Expenditure of household  -1133.96  0.09  -2054.02  0.08  556.93  0.05 
Monthly Income  -501.54  0.51  -3696.05  0.05  1290.69  0.007 
Expenditure on medicines in the last year  -2444.57  0.36  -7164.92  0.19  -219.71  0.93 
Brick Walls  -0.03  0.44  -0.14  0.03  -0.05  0.23 
Own latrine  0.06  0.34  -0.01  0.89  0.02  0.65 
Sanitary latrine  0.01  0.86  -0.01  0.88  0.07  0.16 
Bed  -0.01  0.63  -0.02  0.15  0.01  0.79 
Section C: Household Composition                  
Number of  females  -0.27  0.11  0.16  0.39  0.19  0.34 
Number of males  -0.003  0.98  -0.25  0.26  0.29  0.23 
Number of adult males  -0.04  0.68  -0.19  0.08  0,16  0.5 
Number of adult females  0.17  0.04  -0.21  0.03  0.26  0.02 
Number of children  -0.21  0.16  -0.4  0.03  0.41  0.07 
Number of male children  0.04  0.72  -0.06  0.69  0.14  0.26 
Number of female children  -0.09  0.44  0.37  0.004  -0.07  0.6 
Family Size  -0.27  0.28  -0.09  0.79  0.49  0.06 
At least one member completed primary 
school  -0.03  0.24  -0.02  0.47  0.02  0.65 
Arsenic symptoms in at least one member  -0.03  0.32  -0.02  0.58  0.01  0.82 
Network Size  -0.23  0.28  0.02  0.86  0.12  0.56      
 
Section D: Prior beliefs about risks 
from arsenic in a generic unsafe well                  
Chances that a child develops serious 
health problems in:                  
1 month  0.14  0.7  0.03  0.77  -0.02  0.77 
1 year  0.19  0.18  -0.12  0.38  -0.13  0.37 
5 years  0.14  0.34  -0.21  0.19  -0.26  0.3 
10 years  -0.03  0.88  -0.34  0.05  -0.43  0.07 
20 years  -0.05  0.77  -0.33  0.08  -0.33  0.02 
Chances than an adult develops serious 
health problems in:                  
1 month  -0.02  0.83  0.04  0.52  -0.01  0.84 
1 year  0.06  0.59  -0.05  0.67  -0.19  0.28 
5 years  -0.09  0.59  -0.31  0.07  -0.27  0.11 
10 years  -0.19  0.27  -0.21  0.21  -0.36  0.11 
20 years  -0.23  0.12  -0.31  0.06  -0.24  0.09 
Notes:  Standard errors are robust to clustering and stratification.   P-values are given in the table and variables that 
are significant at the 5% level or less are in bold. 
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